Materials and Methods
The wheat used was obtained from a local distributor. The grains were dispensed, 16 grains per dish, into petri dishes containing filter paper. One lot of seedlings was grown in a dark box, in which a constant temperature of 240 was maintained, and was watered at daily intervals under minimal exposure to a green safelight of low intensity. Another lot of seedlings was grown in a Percival compact plant growth chamber under a 14-hour photoperiod, with a light intensity of 1000 ft-c, a day temperature of 24°and a night temperature of 19°.
Plants were harvested after 7 to 10 days, and the dark-groxvn plants were 
Results
The average of 3 determinations of the total carotenoid content of dry ungerminated wheat grain was 4.2 ug/g. When extracts were chromatographed, 3 spots were found, corresponding to lutein, lutein epoxide, and carotenes. Lutein was the principal constituent, equivalent to 1.9 ,ug/g, while lutein epoxide was present to the extent of 1. 6 Aglg and carotenes to the extent of 0.7 ,uglg. No other carotenes were detected, even upon extraction of large amounts of material. It is apparent that the quantity of carotenoids in the ungerminated grain is quite low, and that xanthophylls predominate.
Aliquots of the pigments from dark-grown plants, in petroleum ether solution, were spotted on papers and chromatographed. Seven yellow to orange spots were found on the resulting chromatograms (table I) . These were eluted from the papers in either petroleum ether containing a trace of methanol, or in carbon disulfide, and absorption spectra were taken in a number of solvents. Other chromatograms were exposed to HCl vapor. Spot 7, corresponding to carotenes, and spots 3, 4, and 6, corresponding to violaxanthin, lutein epoxide, and lutein, were easily identified in this way. The remaining spots proved to be somewhat more difficult to identify. Spot 1, which produced a greenish blue color on exposure to HCI vapor, was identified by its absorption maxima in petroleum ether, methanol and carbon disulfide as neoxanthin. Spot On comparison of the carotenoids of light-and dark-grown wheat seedlings, the total quantity of carotenoids has approximately doubled in light. The carotenoid constituents of light-grown plants are qualitatively identical with those of dark-grown seedlings, with the single exception of neozeaxanthin, which was present only in dark-grown material. The quantity of neoxanthin declines in light, no significant change is shown in the levels of violaxanthin or the unidentified xanthophyll, and large increases in lutein, lutein epoxide, and carotene occur. With respect to the constituents which increase on illumination, general agreement with the findings of Kay and Phinney (7) in corn, and Goodwin and Phagpolngarm (5) in beans is indicated.
The changes which were found in the carotenoid constituents of wheat leaves are consistent with the scheme of carotenoid interconversions proposed by Yamamoto et al. (16) , part of which is theoretical, while other parts are supported by a considerable body of evidence of several other investigators (10, 13) . Since the structure of neoxanthin is not known with certainty, neither it nor the unidentified xanthophyll can be fitted into the scheme at present. The disappearance of neozeaxanthin in light, and the decrease in the quantity of neoxanthin may be interpreted either on the basis of selective bleaching in light, or that they are precursors of other pigments.
According to the scheme of Yamamoto et al. (16) , all leaf xanthophylls are derivatives of either a-carotene or /3-carotene. Lutein and lutein epoxide are structurally related to a-carotene. The absence of a-carotene from wheat leaves was a somewhat surprising result, which, however, is in agreement with the findings of Kay and Phinney (7), though not with those of Moster et al. (11) with corn, a result probably attributable to environmental differences in the growth conditions employed.
Beta-carotene, zeaxanthin and violaxanthin represent a second biosynthetic sequence (10, 16 
